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MOVING AN ACTIVITY ALONG TERMINALS
ASSOCIATED WITH A PHYSICAL QUEUE

TECHNICAL FIELD

The disclosure relates to waiting in physical queues

BACKGROUND

Waiting 1n line can be a trying experience for even the most
patient person. While some people may bring reading mate-
rial or a crossword puzzle to help pass the time while waiting
in line, other people without such materials are left to wait for
the people ahead of them 1n line to finish their transactions.

For businesses, long wait times in line can drive away
potential customers as well as create unhappy customers.
While some businesses will open new checkout lines or ser-
vice counters when wait times get too long at existing check-
out lines or service counters, a business might not always be
suificient stail on hand to open additional checkout lines or
service counters. Further, during certain peak business peri-
ods (e.g., lunch time or right after work), customers may still
experience long wait times even when every single checkout
line or service counter at a business 1s open and staffed.

SUMMARY

In general, aspects of this disclosure describe techniques
tor alleviating the boredom and other negative feelings expe-
rienced by a person waiting 1n line to receive service at a
service point at a business or organization. For example, some
aspects of this disclosure describe techniques for presenting
an activity, such as an interactive software application, to a
person waiting in line, so that the person may be able to
occupy their time while waiting in line by interacting with the
presented activity.

The activity presented to the person waiting 1n line may be
relevant to the person’s transactions at the service point. In
one example, 11 the person’s transactions at the service point
will require her to fill out a form, the activity may relate to
allowing her to fill out that form as she waits 1n line.

As the person progresses towards the front of the line, the
activity can be forwarded down the line along with the person,
so that the person can continue 1nteracting with the activity.
The activity can follow the person as the person moves from
one line to another line, and can also follow the person via the
person’s mobile phone after the person exits the business or
organization entirely. The activity presented to the person can
be chosen based on the estimated wait time of the person in
line, so that the activity may take about as much time to
complete as the person’s estimated wait time 1n line.

In one aspect, the present disclosure 1s directed to a method
in which an activity 1s moved down a queue. The method
includes estimating a wait time to reach a service point for a
user at a first position of a physical queue. The method further
includes selecting an activity for the user at the first position
of the physical queue based on the estimated wait time, the
activity including an interactive software application. The
method further includes sending the selected activity to a
terminal at the first position of the physical queue. The
method further includes, after recerving an indication that the
user has advanced to a second position that is closer to the
service point than the first position, forwarding the activity to
a terminal at the second position of the physical queue.

In another aspect, the present disclosure 1s directed to a
computing device. The computing device includes one or
more processors. The computing device further includes a
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wait estimation module executing on the one or more proces-
sors and configured to estimate a wait time to reach a service
point for a user at a first position of a physical queue. The
computing device further includes an activities module
executing on the one or more processors and configured to
select an activity based on an estimated time of completion
for the activity and the estimated wait time, the activity
including an interactive software application. The computing
device further includes a queue syncing module executing on
the one or more processors and configured to send the activity
to a terminal at the first position and to forward the activity to
a terminal at a second position of the physical queue upon
receiving an indication that the physical queue has advanced,
the second position being closer to the service point than the
first position.

In another aspect, the present disclosure 1s directed to a
computer-readable medium containing instructions. The
istructions cause a programmable processor to estimate a
wait time to reach a service point for a user at a {irst position
ol a physical queue. The instructions further cause the pro-
grammable processor to select an activity for the user at the
first position of the physical queue based on the estimated
wait time, the activity including an interactive soitware appli-
cation. The istructions further cause the programmable pro-
cessor 1o send the selected activity to a terminal at the first
position of the physical queue. The instructions further cause
the programmable processor to, after receipt of an indication
that the user has advanced to a second position that1s closer to
the service point than the first position, forward the activity to
a terminal at the second position of the physical queue.

The details of one or more aspects of the disclosure are set
forth 1n the accompanying drawings and the description
below. Other features, objects, and advantages of the disclo-
sure will be apparent from the description and drawings, and
from the claims.

BRIEF DESCRIPTION OF DRAWINGS

FIGS. 1A and 1B are conceptual diagrams illustrating
example techniques for moving an interactive application
down a physical queue according to some aspects of the
disclosure.

FIGS. 2A-2C are conceptual diagrams illustrating example
techniques for moving an interactive application down a
physical queue and tracking a user through multiple physical
queues according to some aspects of the disclosure.

FIG. 3 1s a block diagram illustrating an example of an
activities management system according to some aspects of
the disclosure.

FIG. 4 1s a block diagram 1llustrating components of an
example computing device according to some aspects of the
disclosure.

FIG. S1s atflowchart illustrating an example mode of opera-
tion of a system for moving an interactive application down a
physical queue according to some aspects of the disclosure.

FIG. 6 1s a flowchart 1llustrating an example process for
moving an activity down a physical queue according to some
aspects of the disclosure.

DETAILED DESCRIPTION

As will be appreciated by one skilled 1n the art, aspects of
the present disclosure may be embodied as a system, method
or computer program product. Accordingly, aspects of the
present disclosure may take the form of an entirely hardware
embodiment, an entirely software embodiment (including
firmware, resident software, micro-code, etc.) or an embodi-
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ment combining software and hardware aspects that may all
generally be referred to herein as a “circuit,” “module” or
“system.” Furthermore, aspects of the present disclosure may
take the form of a computer program product embodied in one
or more computer readable medium(s) having computer read-
able program code embodied thereon.

Any combination of one or more computer readable medi-
um(s) may be utilized. The computer readable medium may
be a computer readable signal medium or a computer read-
able storage medium. A computer readable storage medium
may be, for example, but not limited to, an electronic, mag-
netic, optical, electromagnetic, infrared, or semiconductor
system, apparatus, or device, or any suitable combination of
the foregoing. More specific examples (a non-exhaustive list)
of the computer readable storage medium would include the
tollowing: an electrical connection having one or more wires,
a portable computer diskette, a hard disk, a random access
memory (RAM), a read-only memory (ROM), an erasable
programmable read-only memory (EPROM or Flash
memory ), an optical fiber, a portable compact disc read-only
memory (CD-ROM), an optical storage device, a magnetic
storage device, or any suitable combination of the foregoing.
In the context of this document, a computer readable storage
medium may be any tangible medium that can contain, or
store a program for use by or 1n connection with an instruction
execution system, apparatus, or device.

A computer readable signal medium may include a propa-
gated data signal with computer readable program code
embodied therein, for example, in baseband or as part of a
carrier wave. Such a propagated signal may take any of a
variety of forms, including, but not limited to, electro-mag-
netic, optical, or any suitable combination thereof. A com-
puter readable signal medium may be any computer readable
medium that 1s not a computer readable storage medium and
that can communicate, propagate, or transport a program for
use by or 1n connection with an instruction execution system,
apparatus, or device.

Program code embodied on a computer readable medium
may be transmitted using any appropriate medium, including,
but not limited to wireless, wireline, optical fiber cable, RF,
etc., or any suitable combination of the foregoing.

Computer program code for carrying out operations for
aspects of the present disclosure may be written 1n any com-
bination of one or more programming languages, including
an object oriented programming language such as Java,
Smalltalk, C++ or the like and conventional procedural pro-
gramming languages, such as the “C” programming language
or similar programming languages. The program code may
execute entirely on the user’s computer, partly on the user’s
computer, as a stand-alone soitware package, partly on the
user’s computer and partly on a remote computer or entirely
on the remote computer or server. In the latter scenario, the
remote computer may be connected to the user’s computer
through any type of network, including a local area network
(LAN) or a wide area network (WAN), or the connection may
be made to an external computer (for example, through the
Internet using an Internet Service Provider).

Aspects of the present disclosure are described below with
reference to flowchart i1llustrations and/or block diagrams of
methods, apparatus (systems) and computer program prod-
ucts according to aspects of the disclosure. It will be under-
stood that each block of the flowchart illustrations and/or
block diagrams, and combinations of blocks 1n the flowchart
illustrations and/or block diagrams, can be implemented by
computer program instructions. These computer program
instructions may be provided to a processor of a general
purpose computer, special purpose computer, or other pro-
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grammable data processing apparatus to produce a machine,
such that the instructions, which execute via the processor of
the computer or other programmable data processing appa-
ratus, create means for implementing the functions/acts
specified 1n the flowchart and/or block diagram block or
blocks.

These computer program istructions may also be stored in
a computer readable medium that can direct a computer, other
programmable data processing apparatus, or other devices to
function 1n a particular manner, such that the instructions
stored 1n the computer readable medium produce an article of
manufacture including instructions which implement the
function/act specified 1in the flowchart and/or block diagram
block or blocks.

The computer program instructions may also be loaded
onto a computer, other programmable data processing appa-
ratus, or other devices to cause a series of operational steps to
be performed on the computer, other programmable appara-
tus or other devices to produce a computer implemented
process such that the mstructions which execute on the com-
puter or other programmable apparatus provide processes for
implementing the functions/acts specified 1in the flowchart
and/or block diagram block or blocks.

FIGS. 1A and 1B are conceptual diagrams illustrating
example techniques for moving an interactive application
down a physical queue. As shown 1 FIG. 1A, in some
examples, first user 102 may be at service point 150, while
second user 104, third user 106, and fourth user 108 may be 1n
physical queue 160 waiting to advance towards service point
150. In some examples, physical queue 160 may be any place
in which people line up or queue for goods or services, includ-
ing but not limited to a checkout line at a store, a line at a bank,
a line at a bus stop, or a line at the Department of Motor
Vehicles (DMV). In some non-limiting examples, service
point 150 may be a point of sale manned by a sales clerk, a
bank counter manned by a bank teller, a theater box office, or
a service window at the DMV,

First user 102 may be considered as not being located 1n
physical queue 160 because first user 102 1s currently located
at service point 150 and thus 1s considered to have exited
physical queue 160. Second user 104 may be considered to be
at the head of physical queue 160 because second user 104 1s
at a position 1n physical queue 160 that 1s closest to service
point 150, while fourth user 108 may be considered to be at
the tail of queue physical 160 because fourth user 108 is the
user in physical queue 160 that 1s farthest from service point
150.

Physical queue 160 may be divided up into one or more
successive positions. Second user 102 may be located 1n first
position 110 of physical queue 160. Third user 104 may be
located 1n second position 112 of physical queue 160 behind
first position 110. Fourth user 108 may be located 1n third
position 114 of physical queue 160 behind second position
112. Each of the positions 110, 112, and 114 within physical
queue 160 may have a terminal associated with the position.
For example, first terminal 120 may be associated with first
position 110, second terminal 122 may be associated with
second position 112, and third terminal 124 may be associ-
ated with third position 114. In some examples, each of the
terminals 120, 122, and 124 may be located at or near their
associated positions within physical queue 160. In some
examples, first, second, and third terminals 120, 122, and 124
may be computing devices, such as but not limited to a kiosk
computer, a desktop computer, a notebook computer, or a
tablet computer. In some examples, the terminals may be any
clectronic or electromechanical hardware device that 1s used
for entering data into, and displaying data from, a computer or
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a computing system. In some examples, the terminals may
include a user interface, such as but not limited to a display, a
keyboard, a mouse, one or more buttons, or a touch-sensitive
display, that users may interact with to provide 1input and to
receive output from the terminals.

The terminals 120, 122, and 124 may each display an
activity, such as an interactive software application, that may
be personalized for the respective users 104, 106, and 108
waiting at each associated position 1n physical queue 160. For
example, first terminal 120 may present first activity 130 to
second user 104 situated at first position 110 of physical
queue 160. Second terminal 122 may present second activity
132 to third user 106 situated at second position 112. Third
terminal 124 may present third activity 134 to fourth user 108
situated at third position 114. In some examples, the activities
may be presented to the users as interactive applications. In
some examples, the activities may be presented by web pages
received from aremote server which the terminals may access
via a web browser application executing on the terminals. In
some examples, the activities may be interactive applications
that reside and are executed on the terminals.

In some examples, the activities may relate to the transac-
tion the user wishes to perform at service point 150. In one
example, 11 service point 150 1s a DMV service counter, and
second user 104 wishes to renew his driver’s license once he
reaches service point 150, first activity 130 presented to sec-
ond user 104 at first terminal 120 may be an interactive
soltware application related to driver’s license renewal, such
as a written road test that the user may attempt to complete by
interacting with the first terminal 120, as second user 104
waits 1n physical queue 160. In another example, if service
point 150 1s a bank counter, and second user 104 wishes to
deposit money into his bank account at service point 150, the
first activity 130 presented to second user 104 at first terminal
120 may include an interactive soitware application for filling
outthe user’s deposit slip. In another example, if service point
150 1s a reception desk at a hospital, the first activity 130
presented to second user 104 at first terminal 120 may include
an 1nteractive software application for filling out the user’s
health mmsurance information and health history forms.

In some examples, the activities presented to a user at a
terminal may include interactive computer games. The inter-
active computer games may be single player games or multi-
player games that may be played at the terminal associated
with the user’s position. In some examples, users may play
the interactive computer game with other users 1n the same
physical queue, or with other users 1n other physical queues,
via one or more networks connecting the terminals. For
example, the users may play the interactive computer game
cooperatively 1n order to solve a puzzle. Alternatively, the
users may play the interactive computer game competitively
against one another. In some examples, users may win dis-
counts, reward points, or other prizes by playing the provided
interactive computer game. In some examples, a summary of
the user’s activity while playing the interactive computer
game may be generated, and that data may be passed on to
service point 150, or may otherwise be stored on servers or
other systems.

In some examples, the wait time for a user at physical
queue 160 waiting to reach service point 150 may be esti-
mated. Estimating the wait time for the user may include
estimating the transaction time for each person waiting 1n
physical queue 160 1n front of the user. In the context of a
checkout line at a store, a user’s transaction time, or the time
it takes the person to finish performing a transaction at service
point 150, may be estimated based on estimating the amount
of items the user has 1n his shopping cart. Once a transaction
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time has been estimated for each user in front of the user, an
estimated wait time may be calculated for the user by adding
up the estimated transaction times for all of the users in front
of the user in physical queue 160.

In one example, one or more cameras may be positioned at
physical queue 160 and/or at each position of physical queue
160. Pictures may be taken of the user’s shopping cart, and the
number of items 1n the user’s shopping cart may be estimated.
The estimated number of 1tems 1n the user’s shopping cart
may be multiplied by a length of time, such as a historical
average ol transaction times per 1item, and the estimated trans-
action time for the user may be calculated.

Alternatively, 1n another example, each item 1n the user’s
shopping cart may be individually tracked. For example, each
item 1n a store may be tagged by a proximity tag, such as a
near field communications (NFC) tag. Proximity sensors at
physical queue 160 or placed on each shopping cart, may read
cach item’s proximity tag to count the number of 1tems in the
user’s shopping cart.

Similarly, in some examples, the techniques for estimating
the wait time for a user to reach service point 150 may also be
used to estimate the wait time for the tail position of physical
queue 160. In some examples, the estimated wait time may be
used to inform users as to which physical queue currently has
the shortest estimated wait time.

The wait time estimates may also be customized for each
user at a business or organization. For example, global posi-
tioning system (GPS) coordinates of a mobile device associ-
ated with a user may be detected. and the location of the user
may be determined based on the detected GPS coordinates.
The physical distance from the user’s location, to each physi-
cal queue within the business or organization may also be
determined, and an estimated travel time from the user’s
location to each physical queue may be calculated. A shortest
total travel and wait time for the user may be determined
based on the shortest combined travel time to a physical
queue and the estimated wait time for that physical queue.

In some examples, wait time information, such as the short-
est total travel and wait time, may be sent to all users at a
business or organization, such as by sending a text message to
one or more user’s mobile devices. In some examples, wait
time information may be displayed prominently around the
business or organization. In some examples, the estimated
wait time for each position in physical queue 160 may be
displayed at the terminals associated with each position.

In some examples, the activity selected for a user 1n physi-
cal queue 160 may be based at least in part on the estimated
wait time of the user to reach service point 150. In some
examples, an activity may be a software application that
resides 1n a database of activities, and the activity selected
from the database of activities may be an activity having an
estimated time to completion that 1s closest to the estimated
wait time out of the database of activities. In some examples,
the activity selected may be an activity having an estimated
time to completion that 1s closest to the estimated wait time
but does not exceed the estimated wait time. In some
examples an estimated time to completion for an activity may
be the estimated time needed to complete the activity, such as
the estimated time needed to finish filling out a form pre-
sented by an activity.

As shown 1n FIG. 1B, physical queue 160 has advanced.
First user 102 (not shown) has finished his transactions at
service point 150 and has left service point 150. Second user
104, who was previously at the head of physical queue 160 at
first position 110, has now leit physical queue 160 and has
advanced to service pomnt 150. Third user 106, who was
previously at second position 112 of physical queue 160, has
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now advanced to the head of physical queue 160 at first
position 110. Fourth user 108, who was previously at the tail
of physical queue 160 at third position 114, has now advanced
to second position 112. Fifth user 110 has now entered physi-
cal queue 160 at the tail of queue 160 1n third position 114.

As can be seen, activities may be forwarded from one
terminal to another so that the activities may follow the user
from position to position as the user advances in physical
queue 160. For example, second activity 132, which was
previously presented by second terminal 122 when third user
106 was located at second position 112, may be forwarded to
and be presented by first terminal 120 because third user 106
has advanced from second position 112 to first position 110 of
physical queue 160. Similarly, third activity 134, which was
previously presented by third terminal 124 when fourth user
180 was located at third position 114, may be forwarded to
and be presented by second terminal 122 because fourth user
108 has advanced from third position 114 to second position
112 of physical queue 160. As can be seen, fifth user 110 has
jo1n physical queue 160 at the tail end of the physical queue
160 at third position 114, which was vacated by fourth user
108. A fourth activity associated with fifth user 110 may be
presented at third terminal 124 associated with third position
114 of physical queue 160.

In some examples, the activities may be interactive soft-
ware applications presented on web pages. In some examples,
the activities may be forwarded from one terminal to another
by sending a universal resource locator (URL) of a web page
containing an activity to a terminal. For example, to forward
second activity 132 from second terminal 122 to first terminal
120, the URL of the web page containing second activity 132
may be sent to first terminal 120, and first terminal 120 may
use the URL to retrieve the web page contaiming second
activity 132. Upon retrieving the web page containing second
activity 132, first terminal 120 may execute the second activ-
ity 132. In some examples, an activities management server
(not shown) may send the URL to first terminal 120. In some
examples, second terminal 122 may communicate directly
with first terminal 120 to forward the URL to first terminal
120.

In some examples, each terminal within physical queue
160 may be associated with a web page. In this case, second
activity 132 may be forwarded from second terminal 122 to
first terminal 120 by modifying the web page associated with
first terminal 120 so that the web page contains or 1s otherwise
associated with second activity 132, so that first terminal 120
may re-access 1ts associated web page to retrieve and execute
second activity 132.

In some examples, state information of the activities may
be preserved as the activities are forwarded from terminal to
terminal, so that the users at their new positions may be able
to pick up where they had previously left off 1n the activity at
their previous positions. For example, for second activity 132
that 1s associated with third user 106 and that 1s being for-
warded from second terminal 122 associated with second
position 112 to first terminal 120 associated with first termi-
nal 110, state information for second activity 132 may be
preserved at second terminal 122, and the state of second
activity 132 may be restored at first terminal 120 based on the
preserved state information.

A variety of techniques may be used to determine whether
physical queue 160 has advanced, meaning that users within
physical queue 160 have advanced towards service point 150,
or have otherwise moved, such as any change 1n the configu-
ration of users within physical queue 160. Movement of
physical queue 160 may include forward advancement of
users within physical queue 160 towards service point 150, as
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well as any users not at the head of physical queue 160 leaving
physical queue 160. In some examples, when a transaction 1s
completed at service point 150, it may be assumed that the
users 1n physical queue 160 are each going to advance for-
ward one position towards service point 150, with the user at
the head of physical queue 160 leaving physical queue 160
and advancing to service point 150. In some examples, ser-
vice point 150 may automatically signal that physical queue
160 has advanced. In some examples, a service clerk manning
service point 150 may manually provide an indication, such
as by pressing a button, which the transaction has been com-
pleted at service point 150, and that physical queue 160 has
advanced towards service point 150. In some examples, users
in physical queue 160 may be able to manually provide an
indication that physical queue 160 has advanced forward
towards service point 150, such as by pressing a button or
selecting an option at a terminal associated with their position
in physical queue 160, or by placing an NFC-enabled mobile
device mn range of an NFC reader at a terminal associated with
the position they have advanced to. In some examples, users
in physical queue 160 may also indicate that a user not at the
head of physical queue 160 has leit physical queue 160, such
as by pressing a button or selecting an option at a terminal
associated with their position in physical queue 160.

In some examples, movement of physical queue 160 may
be detected without intervention from service point 150 or the
users. In some examples, one or more cameras at physical
queue 160 may capture 1images of physical queue 160, and
movement of physical queue 160 may be detected based on
the captured 1images. In some examples, a motion sensor may
be placed at physical queue 160 to detect movement of physi-
cal queue 160. In some examples, weight sensors may be
placed at physical queue 160 to detect movement of physical
queue 160. In some examples, 1n the context of a checkout
line, trackers may be placed on shopping carts or baskets to
automatically track movement of the shopping carts or bas-
kets.

FIGS. 2A-2C are conceptual diagrams illustrating example
techniques for moving an interactive application down a
physical queue and tracking a user as the user moves amongst
multiple physical queues. As shown 1n FI1G. 2 A, first physical
queue 260 may be a queuing area for first service point 250.
First physical queue 260 may include first position 210 and
second position 212. First terminal 220 may be associated
with first position 210, and second terminal 222 may be
associated with second position 212.

First user 202 may be located at first service point 2350.
Second user 204 may be located at first position 210 of first
physical queue 260 and may interact with first activity 230 via
first terminal 220 associated with first position 210. Third
user 206 may be located at second position 212, and may
interact with second activity 232 via second terminal 222
associated with second position 212. In some examples, sec-
ond user 204 may carry and/or otherwise be associated with a
mobile device 240, such as but not limited to a mobile phone,
a tablet computer, a personal digital assistant, and the like.

As shown in FI1G. 2B, second user 204 has left first physical
queue 260 of FIG. 2A and has now entered second physical
queue 280 at fourth position 216 of second physical queue
280. Second physical queue 280 may be a queuing area for
second service point 270, and second physical queue 280 may
include third position 214 and fourth position 216. Fourth
user 207 may be at second service point 270, and fifth user
208 may be at third position 214 of second physical queue
280.

Third activity 234 may be presented at third terminal 224
so that fifth user 208 may be able to interact with third activity
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234 at third terminal 224. First activity 230, which second
user 204 was previously interacting with i first physical
queue 260 of FIG. 1, may follow second user 204 from {first
physical queue 260 of FIG. 1 to second physical queue 280,
and may be presented at fourth terminal 226 associated with
fourth position 216 of second physical queue 280, so that
second user 204 may continue to interact with first activity
230. In some examples, state information of first activity 230
at first terminal 220 of first physical queue 260 may be pre-
served, and the state of first activity 230 may be restored at
fourth terminal 226 of second physical queue 280 based on
the preserved state information. In this way, second user 204
may continue to interact with first activity 230 even as second
user 204 moves amongst different physical queues, and user
204 may be able to pick up first activity 230 where he last left
off.

In some examples, mobile device 240 associated with sec-
ond user 204 may be tracked to locate second user 204. For
example, mobile device 240 may be an NFC-enabled mobile
phone, and NFC sensors at first physical queue 260 and
second physical queue 280 may be able to sense mobile
device 240 11 second user 204 enters first physical queue 260
or second physical queue 280. In some examples, a shopping
cart or basket of second user 204 may have an embedded
tracker or embedded NFC tag that may be used to locate
second user 204.

As shown 1n FIG. 2C, second user 204 has left second
physical queue 280, and 1s now no longer in any physical
queues. After second user 204 1s no longer in either first
physical queue 260 or second physical queue 280, second
user 204 may still be able to interact with first activity 230
through his mobile device 240. For example, mobile device
240 may be able to access a server, such as a web server,
where {irst activity 230 can be accessed or downloaded, and
mobile device 240 may be able to execute first activity 230. In
this way, second user 204 may be able to continue to interact
with first activity 230 without being located 1n a physical
queue.

FIG. 3 1s a block diagram 1llustrating an example of an
activities management system. As shown in FIG. 3, an activi-
ties management system 300 may include an activities man-
agement server 302 that may be configured to communicate
with one or more terminals within one or more physical
queues, such as first terminals 308 A to 308G of first physical
queue 304, and second terminals 304A to 304E of second
physical queue 308, through network 310. The activities man-
agement server 302 may also be configured to communicate
with one or more mobile devices 306.

In some examples, activities management server 302 may
communicate with first and second physical queues 308 and
304 to send activities to first and second terminals 308A-
308G and 304A-304E of first and second physical queues 308
and 304, respectively. In some examples, activities manage-
ment server 320 may host activities, such as interactive soft-
ware applications, that first and second terminals 308 A-308G
and 304A-304E may access, such as by downloading and
executing the activities. In some examples, activities manage-
ment server 320 may send activities to first and second ter-
minals 308A-308G and 304A-304E.

In some examples, activities management server 302 may
select the activities that the terminals may access and present
to users. In some examples, activities management server 302
may host an activities database, and activities may be selected
from the activities database. In some examples, activities may
be selected for a user based on the intended transaction of the
user at a service point. In some examples, each activity in the
activities database may be associated with an estimated time
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to completion, and an activity having an estimated time to
completion that 1s closest to an estimated wait time for a
particular user may be selected for that user.

In some examples, activities management server 302 may
synchronize activities with terminals 1n order to forward
activities from one terminal to another as users move within
or between {irst and second physical queues 308 and 304. In
some examples, activities management server 302 may detect
when users within first physical queue 308 or second physical
queue 304 has advanced, and accordingly advance the activi-
ties on first terminals 308A-308G or second terminals 304 A -
304E. In some examples activities management server 302
may preserve state mformation of the activities, so that the
states of the activities may be restored based upon the pre-
served state information.

In some examples, activities management server 302 may
communicate with mobile devices 306 to track the locations
of mobile devices 306. In this way, activities management
server 302 may be able to track the locations of users associ-
ated with mobile devices 306. Such tracking of users may be
usetul to determine if the user has moved from one physical
queue to another physical queue, such as from {first physical
queue 308 to second physical queue 304. In some examples,
activities management server 302 may communicate with
mobile devices 306 to present activities at mobile devices
306, so that users associated with mobile devices 306 may be
able to interact with the presented activities. In some
examples, activities management server 302 may communi-
cate with mobile devices 306 to send information regarding
the estimated wait times for various physical queues, such as
the estimated wait times for first physical queue 308 and
second physical queue 304.

FIG. 4 1s a block diagram 1llustrating components of an
example computing device making up the activities manage-
ment server 302 and/or terminals 304, 308 of FIG. 3. FIG. 4
illustrates only one particular example of a computing device,
and many other examples of computing devices may be used
in other 1nstances.

As shown 1n FIG. 4, computing device 400 may include
one or more processors 402, memory 404, a network interface
406, one or more storage devices 408, and user interface 410.
Computing device 402 may also include an operating system
214, which may include modules and/or applications that are
executable by processors 402 and computing device 400.
Computing device 400, 1n one example, may also include
activities module 416, queue syncing module 418, wait esti-
mation module 420, and user detection module 422, which all

may be executable by one or more processors 402 of comput-
ing device 402. Each of components 402, 404, 406, 408, 410,

414, 416, 418, 420, and 422 may be interconnected (physi-
cally, communicatively, and/or operatively) for inter-compo-
nent communications.

Processors 402, in one example, may be configured to
implement functionality and/or process instructions for
execution within computing device 400. For example, pro-
cessors 402 may be capable of processing instructions stored
in memory 404, or instructions stored on storage devices 408.
These instructions may define or otherwise control the opera-
tion of operating system 414, activities module 416, queue
syncing module 418, wait estimation module 420, and user
detection module 422.

Memory 404 may, 1n one example, be configured to store
information within computing device 400 during operation.
Memory 404, in some examples, may be described as a com-
puter-readable storage medium. In some examples, memory
404 may be a temporary memory, meaning that a primary
purpose of memory 404 1s not long-term storage. Memory
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404 may, 1n some examples, be described as a volatile
memory, meaning that memory 404 does not maintain stored
contents when computing device 400 1s turned oif. Examples
of volatile memories may include random access memories
(RAM), dynamic random access memories (DRAM), static
random access memories (SRAM), and other forms of vola-
tile memories known 1n the art. In some examples, memory
404 may be used to store program 1nstructions for execution
by processors 402. Memory 404 may, 1n one example, be used
by software or applications running on computing device 400
(e.g., activities module 416) to temporarily store information
during program execution.

Computing device 400 may, mm some examples, also
include network interface 406. Computing device 400 may, 1n
one example, use network interface 406 to communicate with
external devices, such as mobile devices 306 of FIG. 3, via
one or more networks, such as network 310 of FIG. 3. Net-
work interface 406 may be a network interface card, such as
an Ethernet card, an optical transceiver, a radio frequency
transceiver, or any other type of device that can send and
receive information. Other examples of such network inter-
faces may include Bluetooth, 3G and Wi-Fi radios in mobile
computing devices as well as USB. In some examples, com-
puting device 400 may use network interface 406 to wire-
lessly communicate with an external device such as a server,
mobile phone, or other networked computing device.

Storage devices 408 may, 1n some examples, also include
one or more computer-readable storage media. Storage
devices 408 may be configured to store larger amounts of
information than memory 404. Storage devices 408 may fur-
ther be configured for long-term storage of information. In
some examples, storage devices 408 may include non-vola-
tile storage elements. Examples of such non-volatile storage
clements may include magnetic hard discs, optical discs,
floppy discs, tlash memories, or forms of electrically pro-
grammable memories (EPROM) or electrically erasable and
programmable (EEPROM) memories.

Computing device 400 may, 1 some examples, also
include one or more user interfaces 48. User interface 410
may be configured to recetve input from a user (e.g., tactile,
audio, or video feedback). User intertace 410 may include a
touch-sensitive and/or a presence-sensitive screen, mouse, a
keyboard, a voice responsive system, or any other type of
device for detecting a command from a user. In some
examples, user interface 410 may include a touch-sensitive
screen, mouse, keyboard, microphone, or camera.

User interface 410 may also include, combined or separate
from 1mnput devices, output devices. In this manner, user inter-
face 410 may be configured to provide output to a user using
tactile, audio, or video stimuli. In one example, user interface
410 may 1nclude a touch-sensitive screen, sound card, a video
graphics adapter card, or any other type of device for convert-
ing a signal into an appropriate form understandable to
humans or machines. In addition, user interface 410 may
include a speaker, a cathode ray tube (CRT) monzitor, a liquid
crystal display (LLCD), or any other type of device that can
generate 1ntelligible output to a user.

Computing device 400 may, i some examples, also
include operating system 414. Operating system 414 may, 1n
some examples, control the operation of components of com-
puting device 400. For example, operating system 414 may, in
one example, facilitate the interaction of activities module
416 with queue syncing module 418, wait estimation module
420, user detection module 422, processors 402, memory
404, network interface 406, storage device 408, and user
interface 410.
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Computing device 400 may, 1n some examples, turther
include activities module 416. Activities module 416 may be
an executable soitware application running on one or more
processors 402 and stored in memory 404 or one or more
storage devices 408. In some examples, activities module 416
may be configured to select an activity for a user at a position
of a physical queue. In some examples, activities may include
but 1s not limited to an interactive software application that
may run on one or more processors 402 and presented to a
user through user interface 410. In some examples, the activ-
ity may be selected from amongst a plurality of activities. In
some examples, each activity 1n the plurality of activities may
have an estimated time of completion, and an activity may be
selected from amongst the plurality of activities based on an
estimated time of completion for the activity and the esti-
mated wait time to reach a service point for the physical queue
for the user at that position 1n the physical queue. In some
examples, the activity selected 1s an activity from amongst the
plurality of activities having a time of completion that 1s
closest to the estimated wait time for the user. In some
examples, the estimated time of completion for the selected
activity 1s less than the estimated wait time for the user. In
some examples, activities module 416 may select an activity
that 1s related to the user’s intended transaction at the service
point.

Computing device 400 may, 1n some examples, turther
include queue syncing module 418. Queue syncing module
418 may be an application running on one or more processors
402 and stored 1n memory 404 or one or more storage devices
408. In some examples, queue syncing module 418 may be
configured to send an activity selected by activity module 416
to a terminal associated with a first position of a physical
queue, and, upon recerving an indication that the physical
queue has advanced, to forward the activity to a terminal
associated with a second position of the physical queue that 1s
closer to the service point than the first position.

In some examples, queue syncing module 418 may also
send an activity selected by activity module 416 to a terminal
associated with a position of a first physical queue that a user
1s situated at, and to forward the activity to a terminal asso-
ciated with a position of a second physical queue, after receiv-
ing an indication that the user 1s now at the position of the
second physical queue.

In some examples, queue syncing module 418 may for-
ward an activity from a {irst terminal to a second terminal by
sending an 1indication that the activity has been terminated to
the first terminal, and sending an URL of a web page contain-
ing the activity to the second terminal. In some examples,
queue syncing module 418 may forward an activity from a
first terminal to a second terminal by modifying a web page
associated with the second terminal so that the web page
contains or 1s associated with the forwarded activity.

In some examples, queue syncing module 418 may pre-
serve state information of an activity at a terminal associated
with a first position, and to restore the state of the activity ata
terminal associated with a second position based on the pre-
served state information. In some examples, queue syncing,
module 418 may save and retrieve data entered by a user
during the course of user interactions with an activity.

Computing device 400 may, 1n some examples, further
include wait estimation module 420. Wait estimation module
420 may be an application running on one or more processors
402 and stored in memory 404 or one or more storage devices
408. In some examples, wait estimation module 420 may be
configured to determine an estimated wait time for a user at a
certain position 1n a queue until the user reaches the service
point of the queue. In some examples, wait estimation module
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420 may be configured to determine an estimated wait time
for a user at the tail of a queue until the user reaches the
service point of the queue.

In some examples, wait estimation module 420 may deter-
mine an estimated wait time of a person at a certain position
(e.g., the tail) in a queue by taking a number of factors 1nto
consideration. In some examples, those factors may include
but 1s not limited to past performance of the person staifing
the service point (e.g., average time spent per transaction),
historical trends (e.g., average wait time at 5 PM on week-
days, average wait time for checkout lane 5 on Wednesdays,
or average wait times 1 November the day before Thanks-
grving ), the number of people currently in line 1n front of the
position in the queue, the total estimated number of 1items 1n
the carts of people currently 1n line, the average estimated
number of 1tems 1n the shopping carts of people currently 1n
line 1n front of the position in the queue, and/or the estimated
transaction times for each person in front of the position in the
queue.

In some examples, wait estimation module 420 may esti-
mate the transaction time for each person 1n front of the user
in a physical queue, 1n order to estimate the wait time for that
user. In the context of a checkout line at a store, a user’s
transaction time, or the time it takes the user to finish per-
forming a transaction at a service point, may be estimated
based on estimating the amount of items the user has 1n his
shopping cart. Once a transaction time has been estimated for
cach user 1n front of the user, an estimated wait time may be
calculated for the user by adding up the estimated transaction
times.

In some examples, wait estimation module 420 may esti-
mate a transaction time for a user based on the number of
items 1n the user’s shopping car or basket. In some examples,
wait estimation module may estimate the number of 1tems in
the user’s shopping cart based on pictures taken of the user’s
shopping cart. Wait estimation module 420 may multiply the
estimated number of items in the user’s shopping cart by a
length of time, such as a historical average of transaction time
per 1item, to calculate the estimated transaction time for the
user.

In some examples, wait estimation module may individu-
ally track the items in a user’s shopping cart. For example,
cach item 1n a store may be tagged by a proximity tag, such as
an NFC tag, and may be read by proximity sensors at a
physical queue or on a shopping cart to count the number of
items 1n the user’s shopping cart.

Computing device 400 may, 1mn some examples, further
include user detection module 422. User detection module
422 may be an application running on one or more processors
402 and stored in memory 404 or one or more storage devices
408. In some examples, user detection module 422 may be
configured to determine the location of a user within a single
physical queue. In some examples, user detection module 422
may be configured to determine the location of a user amongst
a plurality of physical queues.

In some examples, user detection module 422 may deter-
mine the location of a user within a physical queue based on
sensors at positions within the physical queue that senses an
NFC-enabled mobile device associated with the user. In some
examples, user detection module 422 may determine the loca-
tion of a user within a physical queue based on the user
providing an indication that he is at a certain position within
a physical queue, such as by swiping a credit card, by pressing
a button, or by selecting an option at a terminal associated
with a position within the physical queue.

In some examples, user detection module 422 may deter-
mine the location of a user amongst a plurality of physical
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queues by tracking a mobile device associated with the user.
In some examples, sensors at physical queues may be able to
sense an NFC-enabled mobile device associated with the user
i the user enters a physical queue. Similarly, 1n some
examples, tracking tags may be embedded onto shopping
carts and baskets that may be detected by sensors at physical
queues as a user enters a physical queue. In some example, the
user may provide an indication of his location, such as by
swiping a credit card at a terminal within a physical queue.
Any applications (e.g., activities module 416) 1mple-
mented within or executed by computing device 400 may be
implemented or contained within, operable by, executed by,
and/or be operatively/communicatively coupled to compo-
nents of computing device 400 (e.g., processors 402, memory
404, network interface 406, storage devices 408, and user

interface 410).

FIG. 515 aflowchartillustrating an example mode of opera-
tion of a system, such as the activities management system
302 of FIG. 3, for moving an activity down a physical queue.
The system may determine that a user has entered a particular
queue at position N (302), and may estimate a wait time for
that user at location N (304). The system may also set the
value of a variable S to zero (306) to help track the position of
the user 1n the queue by subtracting the value of S from the
value of position N to determine the position of the user in the
queue. The system may present an interactive activity at a
terminal at position N minus S within the queue (308). The
system may determine whether the user’s location in the
queue has changed (310) and, 1f not, continue to present the
interactive activity at the terminal at position N minus S
(308). If the user’s location 1n the queue has changed, the
system may increment variable S (312) and may determine
whether the value of S 1s equal to the value of N (314). If the
value of S 1s not equal to the value of N, meaning that the user
1s still waiting 1n the queue, the system may shiit all activities
in the queue towards the service point (316), and the interac-
tive activity for the user may be presented at a terminal
located at new position N minus S (308). Thus, each activity
in the queue except the activity closest to the service point
may be forwarded one position towards the service point. I
the value of S 1s equal to the value of N, this may mean that the
use has reached the service point. Thus, the system may
generate a summary of actwlty for the user (318), may pass
that summary to the service point (320), and may terminate
the interactive activity for the user (322). In some examples,
the system may save data related to the interactive activity for
the user, so that the user may be able to resume the interactive
activity at a later time.

FIG. 6 1s a flowchart 1llustrating an example process for
moving an activity down a physical queue. The process may
include estimating a wait time to reach a service point for a
user at a {irst position of a physical queue (602). The process
may further include selecting an activity for the user at the
first position of the physical queue based on the estimated
wait time, the activity including an interactive software appli-
cation (604). The process may further include sending the
selected activity to a terminal at the first position of the
physical queue (606). The process may further include, after
receipt of an indication that the user has advanced to a second
position that 1s closer to the service point than the first posi-
tion, forwarding the activity to a terminal at the second posi-
tion of the physical queue (608).

In some examples, the process may further include, after
receiving an indication that the user 1s now at a position of a
second physical queue, forwarding the activity to a terminal
associated with the position of the second physical queue.
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In some examples, the process may further include track-
ing a mobile device associated with the user to determine that
the user has lett the physical queue and 1s now at the position
ol the second physical queue.

In some examples, the process may further include for-
warding the activity to a mobile device associated with the
user aiter the user leaves the physical queue.

In some examples, selecting the activity may further
include selecting the activity having a time to completion that
1s less than the estimated wait time.

In some examples, selecting the activity may further
include selecting the activity that 1s related to the user’s
transaction at the service point.

In some examples, forwarding the activity may further
include preserving state information of the activity at the
terminal associated with the first position, and restoring a
state of the activity at the terminal associated with the first
position.

In some examples, aspects of the present disclosure may be
applicable to users waiting in virtual queues. In some
examples, a user waiting on hold on a phone call may be
presented with an activity, such as a game, that the user may
interact with. If the user 1s moved from one virtual queue to
another virtual queue, such as when the user 1s transterred to
a second number during the course of the phone call, the user
may continue to be presented with the activity as the user 1s on
hold waiting at the second number.

The flowchart and block diagrams 1n the Figures 1llustrate
the architecture, functionality, and operation of possible
implementations of systems, methods and computer program
products according to various aspects of the present disclo-
sure. In this regard, each block in the flowchart or block
diagrams may represent a module, segment, or portion of
code, which comprises one or more executable instructions
for implementing the specified logical function(s). It should
also be noted that, 1n some alternative implementations, the
functions noted 1n the block may occur out of the order noted
in the figures. For example, two blocks shown 1n succession
may, in fact, be executed substantially concurrently, or the
blocks may sometimes be executed in the reverse order,
depending upon the functionality involved. It will also be
noted that each block of the block diagrams and/or flowchart
1llustration, and combinations of blocks 1n the block diagrams
and/or tlowchart 1llustration, can be implemented by special
purpose hardware-based systems that perform the specified
functions or acts, or combinations of special purpose hard-
ware and computer instructions.

The descriptions of the various aspects of the present dis-
closure have been presented for purposes of illustration, but
are not intended to be exhaustive or limited to the aspects
disclosed. Many modifications and variations will be appar-
ent to those of ordinary skill in the art without departing from
the scope and spirit of the described aspects. The terminology
used herein was chosen to best explain the principles of the
aspects, the practical application or technical improvement
over technologies found in the marketplace, or to enable
others of ordinary skill in the art to understand the aspects
disclosed herein.

Various aspects of the disclosure have been described.
These and other aspects are within the scope of the following
claims.

The mvention claimed 1s:

1. A method comprising:

estimating, by at least one processor, a wait time for a user

located at a first position of a physical queue to reach a
service point, wherein the user queues for the service
point in the physical queue;
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selecting, by the at least one processor, an activity for the
user at the first position of the physical queue based on
the estimated wait time, the activity including an inter-
active soltware application;

sending, by the at least one processor, the selected activity
to a first terminal associated with the first position of the
physical queue; and

in response to receiving an indication that the user has
advanced to a second position of the physical queue that
1s closer to the service point than the first position,
wherein the second position of the physical queue 1s
different from the service point, forwarding, by at least
at least one processor, the selected activity to a second
terminal associated with the second position of the
physical queue, wherein the first terminal 1s different
from the second terminal.

2. The method of claim 1, further comprising:

in response to recerving an indication that the user 1s now at
a position of a second physical queue, forwarding the
activity to a third terminal associated with the position of
the second physical queue.

3. The method of claim 2, further comprising:

tracking a mobile device associated with the user to deter-
mine that the user has left the physical queue and 1s now
at the position of the second physical queue.

4. The method of claim 1, further comprising;

forwarding the activity to a mobile device associated with
the user in response to the user leaving the physical
queue.

5. The method of claim 1, wherein selecting the activity

further comprises:

selecting the activity having a time to completion that 1s
less than the estimated wait time.

6. The method of claim 1, wherein selecting the activity

turther comprises:

selecting the activity that is related to the user’s transaction
at the service point.

7. The method of claim 1, wherein forwarding the activity

further comprises:

preserving state information of the activity at the first ter-
minal associated with the first position; and

restoring a state of the activity at the second terminal asso-
ciated with the second position based on the preserved
state information.

8. The method of claim 1, further comprising:

estimating a total travel and wait time for a second user not
within the physical queue based on an estimated wait
time for the physical queue and a physical distance of the
second user from the physical queue; and

sending the total travel and wait time to a mobile device
associated with the second user.

9. A computing device comprising:

One or More Processors;

a wait estimation module executing by the one or more
processors and configured to estimate a wait time for a
user located at a first position of a physical queue to
reach a service point, wherein the user queues for the
service point in the physical queue;

an activities module executing by the one or more proces-
sors and configured to select an activity based on an
estimated time ol completion for the activity and the
estimated wait time, the activity including an interactive
soltware application; and

a queue syncing module executing by the one or more
processors and configured to send the activity to a first
terminal at the first position and to forward the activity to
a second terminal at a second position of the physical



US 8,924,868 B2

17

queue 1n response to recerving an indication that the
physical queue has advanced, the second position being
closer to the service point than the first position, wherein
the second position of the physical queue 1s different
from the service point, and wherein the first terminal 1s
different from the second terminal.

10. The computing device of claim 9, wherein the queue
syncing module 1s further configured to, in response to recerv-
ing an 1ndication that the user 1s now at a position of a second
physical queue, forward the activity to a third terminal asso-
ciated with the position of the second physical queue.

11. The computing device of claim 10, further comprising:

a user detection module executing on the one or more

processors and configured to track a mobile device asso-

ciated with the user to determine that the user has left the
physical queue and 1s now at the position of the second
physical queue.

12. The computing device of claim 9, wherein the queue
syncing module 1s further configured to forward the activity
to a mobile device associated with the user 1n response to the
user leaving the physical queue.

13. The computing device of claim 9, wherein the activities
module 1s further configured to select the activity having a
time to completion that 1s less than the estimated wait time.

14. The computing device of claim 9, wherein the activities
module 1s further configured to select the activity that 1s
related to the user’s transaction at the service point.

15. The computing device of claim 9, wherein the queue
syncing module 1s further configured to preserve state infor-
mation of the activity at the first terminal associated with the
first position, and to restore a state of the activity at the second
terminal associated with the second position based on the
preserved state information.

16. A non-transitory computer-readable storage medium
comprising instructions for causing a programmable proces-
SOr to:

estimate a wait time for a user located at a first position of

a physical queue to reach a service point, wherein the
user queues for the service point 1n the physical queue;
select an activity for the user at the first position of the
physical queue based on the estimated wait time, the
activity including an interactive software application;
send the selected activity to a first terminal at the first
position of the physical queue; and
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in response to receipt of an indication that the user has
advanced to a second position of the physical queue that
1s closer to the service point than the first position,
wherein the second position of the physical queue 1s
different from the service point, forward the selected
activity to a second terminal at the second position of the
physical queue, wherein the first terminal 1s different
from the second terminal.

17. The non-transitory computer-readable storage medium
of claim 16, wherein the 1nstructions cause the processor to:

in response to receipt of an indication that the user 1s now

at a position of a second physical queue, forward the
activity to a third terminal associated with the position of
the second physical queue.

18. The non-transitory computer-readable storage medium
of claim 16, wherein the 1nstructions cause the processor to:

track a mobile device associated with the user to determine

that the user has left the physical queue and 1s now at the
position of the second physical queue.

19. The non-transitory computer-readable storage medium
of claim 16, wherein the 1nstructions cause the processor to:

forward the activity to a mobile device associated with the

user 1n response to the user leaving the physical queue.

20. The non-transitory computer-readable storage medium
of claim 16, wherein the instructions that cause the processor
to select the activity further cause the processor to:

select the activity having a time to completion that 1s less

than the estimated wait time.

21. The non-transitory computer-readable storage medium
of claim 16, wherein the instructions that cause the processor
to select the activity further cause the processor to:

select the activity that is related to the user’s transaction at

the service point.

22. The non-transitory computer-readable storage medium
of claim 16, wherein the instructions that cause the processor
to forward the activity further cause the processor to:

preserve state information of the activity at the first termi-

nal associated with the first position; and

restore a state of the activity at the second terminal associ-

ated with the second position based on the preserved
state information.
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